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ABSTRACT This paper sets out to examine the impacts of schooling and health knowl-
edge on the level of obesity in Taiwan. The results obtained from a sample of Taiwanese
females support the hypothesis of Grossman that schooling has a direct positive effect on
health by reducing the likelihood of a person being obese. The awareness of obesity–disease
relationships and the intake of fiber are negatively associated with obesity; however, the
observed schooling–obesity correlation cannot be attributed solely to any differences exist-
ing between the health knowledge and awareness of different individuals. Furthermore, in
common with the developed nations, the stigma attached to the obesity of women is also
found to be widespread within Taiwanese society.
KEY WORDS: Schooling; health knowledge; obesity; body weight perceptions
Introduction
Over the past three decades, economists and health commentators alike have
gained an increasing awareness of the importance of schooling on health behav-
ior, with the positive correlation between health and schooling having been
explained in a number of ways. Some have argued that schooling enhances health
production, a causal relationship that runs from increases in schooling provision
to general increases in health (Grossman, 1972, 1975; Taubman and Rosen, 1982;
Berger and Leigh, 1989).
Grossman (1972) hypothesized that schooling increases the efficiency of house-
hold health production, an efficiency effect that can take either of two forms.
Production efficiency pertains to a situation in which the better educated obtain a
greater health output from a given set of healthy inputs. Allocative efficiency
pertains to a situation in which schooling increases information about the
true effects of healthy inputs. For example, the better educated may have
more detailed knowledge about the harmful effects of cigarette smoking, heavy
drinking or obesity (Grossman, 2000).
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Others have asserted that one or more ‘third variables’, such as unobserved
genetic characteristics or rate of time discount, can affect both health and school-
ing in the same direction. Fuchs (1982) argued that individuals with a higher rate
of time preference are more likely to attend school for longer periods and
make greater investments in their personal health. The Fuchs (1982) study on time
preference, along with studies by Farrell and Fuchs (1982) and Sander (1998) on
smoking, provide support for this viewpoint.
Ability and health endowments can be regarded as a further source of self-
selection since those individuals with higher abilities, or those with a greater
health endowment, may receive more schooling, and thereby improve their
personal health behavior. In Berger and Leigh (1989), Sander (1995a, 1995b) and
Leigh and Dhir (1997), schooling was treated as an endogenous variable in the
health equation and a two-stage model was used to identify the effects of school-
ing on health behavior. Behrman and Wolfe (1989) also used childhood back-
ground factors to control for unobserved components. The results of each of these
studies are, nevertheless, consistent with the hypothesis that schooling is a causal
factor of health, as opposed to the third variable explanation.
Other studies point to reverse causality, arguing that better health results in
more schooling (Edwards and Grossman, 1979; Perri, 1984; Wolfe, 1985); the
suggestion is that healthier people may be more efficient in terms of enhancing
their stock of knowledge. In this case, in the absence of controls for past health,
the positive relationship between health and schooling may indeed reflect reverse
causality.
Nevertheless, a number of other studies have hypothesized that by improving
an individual’s health knowledge, schooling improves allocative efficiency
(Kenkel, 1990, 1991; Variyam et al., 1996). These studies explored the effects of
schooling and health knowledge on a variety of health behaviors and outcomes.
Examples include the consumption of cigarettes and alcohol and the propensity
for exercise (Kenkel, 1991), smoking (Hsieh et al., 1996; Jones and Kirigia, 1999)
and dietary fiber or other nutritional intake (Ramezani and Roeder, 1995;
Variyam et al., 1996). Kenkel (1991) found that both schooling and health knowl-
edge reduced the uptake of smoking and heavy drinking, while also increasing
the amount of exercise in which a person would tend to engage.
After taking into consideration the differences in health knowledge among
individuals, the effects of schooling on health behavior nevertheless remain.
Hsieh et al. (1996) suggested that health knowledge has a negative effect on the
likelihood of a person participating in smoking and, as such, education should be
considered an effective channel for expanding health knowledge. Ramezani and
Roeder (1995) concluded that nutritional intake was predicated by the important
prerequisites of nutritional knowledge and education. Similarly, Variyam et al.
(1996) suggested that information on nutrition has a positive effect on the amount
of fiber consumed, thus confirming that, by enhancing the level of available infor-
mation, education exerts a sizable effect on nutritional intake.
Focusing on the relatively neglected, but nevertheless important, health issue of
obesity, Nayga (2000a, 2001) revisited the issue of the effects of schooling on
health, by examining the relationship between obesity, schooling and health
knowledge. In contrast to Kenkel’s (1991) findings, Nayga (2000a) concluded
that the association between schooling and obesity was mainly attributed to
differences in health knowledge among individuals. However, using different
methodologies, Nayga (2000b, 2001) also provided support for the Grossman
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hypothesis—that schooling does have a direct positive effect on health by reduc-
ing the prospects of a person becoming obese.1
To our knowledge, no research has yet been undertaken on the relationship
between schooling and obesity outside of the United States. Therefore, using a
sample of Taiwanese females, this empirical work sets out to separate the esti-
mated effects on obesity from schooling and obesity from health knowledge. In
addition to the two measures of obesity constructed by the clinical records of
body weight, the body mass index (BMI) and an obesity dummy, our respon-
dents’ own perceptions of obesity are also included in our analysis. The specific
hypothesis to be tested is that schooling improves allocative efficiency (i.e., the
choice of health inputs) by improving the health knowledge of individuals.
The empirical results suggest that schooling and health knowledge do have
strong negative effects on obesity. They show that in a comparison between those
educated to either senior high school or college graduate level and those of lower
levels of education, those with the higher education levels were less likely to be
obese. This study supports the Grossman (1972, 1975) hypothesis that schooling
leads to a reduction in obesity by increasing the production of health, or the
pursuit of a healthy lifestyle. Therefore, any policies that set out with the aim of
enhancing investment in education and the promotion of health knowledge are
likely to reduce the incidence of obesity.
The remainder of this paper is organized as follows. The next section describes
the data and measures used in this study, while the presentation of the BMI distri-
bution amongst Taiwanese women, along with their weight perceptions, are
provided in the subsequent section. The penultimate section describes the empiri-
cal model and results, followed in the final section by the conclusions drawn from
this study.
Data and Measures
The data used in this study are taken from a survey of health behavior in Taiwan,
carried out at the Mackay Memorial Hospital in Taipei. The target sample
comprised of all females aged 40 or older participating in the adult physical
examination provided by the Bureau of National Health Insurance, Taiwan, from
July 2001 to December 2001.
The questionnaire for completion by the respondents covered socio-demo-
graphic characteristics and parental characteristics, as well as perceptions of body
weight and health knowledge. In order to avoid the possibility of reporting bias
resulting from respondents’ self-reported height and weight, these measures
were obtained from clinical records. The original data comprised 968 observa-
tions, but after excluding all individuals with incomplete information on key
variables we were left with a total of 918 valid observations for analysis.
We examine the representative nature of our data by measuring the percent-
ages of females across different age groups. According to the 2001 Taiwan
Demography Quarterly, for the total female population aged 40 years or older, the
proportion of females in the 40–49 age group was 44%, while the 50–59 age
group accounted for 24%, the 60–69 age group for 18%, and those aged 69 years
or above accounted for 15%. The corresponding figures for the same age groups
in our sample were 46%, 32%, 16% and 6%, which indicates that, with regard to
age distribution, our sample is largely representative of the Taiwanese female
population.
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BMI and Obesity
Two measures of obesity are used in this study, the BMI and an obesity dummy.
The BMI is the standard measure of obesity invariably adopted within the litera-
ture, and is calculated as a person’s weight in kilograms divided by the person’s
height squared, in meters (kg/m2). According to the guidelines provided by
the Department of Health in Taiwan, the standard BMI is 22—indicating that the
medically determined ‘ideal weight’ is calculated by height squared in meters,
multiplied by 22 (m2 × 22). Obesity is represented in this study by a binary vari-
able that takes the value of 1 if the respondent is obese, 0 otherwise.
A person is defined as being overweight if their body weight is more than 10%
above the prescribed ‘ideal weight’, while an obese person is one whose body
weight is more than 20% above their ‘ideal weight’. More specifically, a BMI rang-
ing from 24.2 to 26.4 is defined as ‘overweight’, while the determinant of ‘obesity’
is a personal BMI that is greater than 26.4.2 Since our measures of height and
weight are taken from clinical records, errors arising from respondents’ subjective
evaluations are eliminated.3 One of the advantages of our survey is the inclusion
of both weight perceptions and the BMI indicator, which enables us to simulta-
neously examine individual characteristics, in terms of the perception of obesity,
alongside clinically defined obesity.
Perception of Obesity
The perception of personal body weight was assessed by asking participants to
assess their own body size in relation to their personally determined ideal weight.
The following responses were provided for this personal weight assessment:
‘very underweight’; ‘underweight’; ‘about the ideal weight’; ‘slightly over-
weight’; and ‘very overweight’. The perception of obesity variable was measured
as 1 if the respondent perceived herself as being ‘very overweight’, 0 otherwise.
In order to explore to what extent individuals have inaccurate perceptions of
their body size, we constructed two measures of inaccurate perception: obese but
not perceived as obese; and not obese but perceived as obese. The former was
measured as 1 if the respondent was obese, but did not perceive herself as being
very overweight; 0 otherwise. The latter was measured as 1 if the respondent was
not obese, but perceived herself as being very overweight; 0 otherwise.
Health Knowledge
The measure of health knowledge is constructed in a manner similar to Kenkel
(1991) and Nayga (2000a, 2001).4 The health knowledge measure, which assesses
obesity–disease relationships, was constructed from the following question:
‘Have you heard about any health problems that might be related to obesity?’ The
10 health problems included cardiovascular disease, stroke, osteoporosis, gall
bladder stones, hyperlipidemia, diabetes mellitus, nephritis, osteoarthritis, gastric
ulcers, and migraine. For each question, the respondent was simply required to
answer ‘yes’, ‘no’ or ‘don’t know’; each correct answer was given a value of 1,
each incorrect or uncertain answer was given a value of 0. The health knowledge
variable was subsequently calculated based on correct responses, ranging from 0
to 10; the more points that a respondent accumulated, the higher the respondent’s
awareness of obesity–disease relationships.
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Socio-demographic Variables
Socio-demographic variables collected in the survey include age, gender, marital
status, education level, employment status, occupation level and personal dispos-
able income. With the exception of income, all of the socio-demographic variables
are categorically constructed. We use three age dummies, 50–59, 60–69 and 70 or
over, and a reference group, which is those people below the age of 50.
Marital status was defined as 1 if the respondent was married, 0 otherwise. We
created dummy variables for three different education levels according to indi-
vidual years of schooling completed: junior high school, senior high school and
college (or above). The reference group is those people with only elementary
education. The variable Housewives was defined as 1 if the respondent was a
housewife or unemployed, 0 otherwise.
At the occupation level, white-collar workers were defined as 1, and blue-collar
workers as 0. The measure of the log personal income variable is the logarithm of
personal monthly income (or retirement payment and income from family
members) in NT$ thousands.5
Parental Mortality and Diseases
Parental mortality was measured as 1 if the respondent’s father or mother had
died, 0 otherwise. The father died variable identified those respondents whose
father had died, while the mother died variable identified those respondents whose
mother had died.
Survey participants were also asked whether their parents had suffered from
any of the following eight diseases: asthma, diabetes mellitus, gastric or duodenal
ulcer, heart disease, hepatitis, hyperlipidemia, hypertension, or thyroid disease.
The respondents were simply required to answer ‘yes’ or ‘no’ to these subques-
tions. The variables, father’s diseases and mother’s diseases were measured as the
sum of these eight diseases from which, from the respondents’ own judgment,
their parents suffered.
Health Behavior
Six types of health behavior were examined in this study. The measure for exer-
cise was assessed from the respondents’ own indication of how often they take
exercise. Exercise was measured as 1 if a respondent had exercised more than once
in the past week, 0 otherwise. Smoke was measured as 1 if the respondent was a
current smoker, 0 otherwise. Drink was measured as 1 if the respondent was an
occasional or regular drinker, 0 otherwise. Breakfast was measured as 1 if the
respondent was in the habit of eating breakfast on a daily basis, 0 otherwise. Fiber
intake was assessed by asking participants if they regularly ate at least three
portions of vegetables and two fruits each day—measured as 1 if the respondent
had a normal fiber intake, 0 otherwise. Sleep duration was assessed by asking
participants what time they arose each morning, and what time they would
normally go to bed. Sleep was measured as the number of hours of sleep per day.
BMI and Body Weight Perceptions
In order to describe the sample, BMI values were grouped into the following
three classifications using the reliable heights and weights of responding
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participants: <24.2 (normal or below), 24.2–26.4 (overweight) and >26.4 (obese).
As Table 1 shows, more than one-third of the responding females had a BMI
>24.2. Of all the survey respondents, 19.3% were considered to be overweight
(BMI = 24.2–26.4), and 15.4% were considered obese (BMI >26.4).
As Table 1 clearly shows, those respondents with BMI scores of less than 24.2
had the highest number of years of schooling (10.5 years); those respondents who
were considered overweight had an average of 9.2 years of schooling, while those
considered obese had an average of 7.5 years of schooling. Only 7.6% of those
females who were classified as obese were college graduates, as compared with
the 24.6% of respondents at, or below, the normal BMI range, with a college
education (or above). This suggests an inverse relationship between education
and body weight. Among the three BMI classifications, subjects with a BMI of less
than 24.2 also had the highest scores in terms of obesity–disease knowledge.
With regard to personal perceptions of body weight, almost one-half of the
women in our study were concerned about being overweight. Although 39.3% of
all survey respondents described themselves as being ‘slightly overweight’, a
further 9.6% of the total sample saw themselves as being ‘very overweight’.
A somewhat surprising finding was that alongside an increase in the number
of years of schooling, there was a corresponding increase in the perception of
excess body weight. Those respondents who assessed their own body size as
being either at, or below, their ideal body weight, had the lowest number of
years of schooling. Compared with the 17.9% of the sample with a college
education (or above), about one-quarter of all respondents who perceived them-
selves as being ‘slightly overweight’ or ‘very overweight’ were college gradu-
ates. Since obesity among women is socially stigmatized in the developed
nations, this indicates that Taiwanese women appear far more ready to accept
such a social stigma.6
A comparison between the BMI and weight perceptions reveals some interest-
ing findings. Table 2 shows that 45.8% of all respondents have inaccurate weight
perceptions; while 8.5% of those respondents with a BMI greater than 26.4 did not
perceive themselves as being obese, a further 5.2% of respondents did perceive
themselves as obese, even though they were not. Moreover, 6.3% of all respon-
dents with a BMI of 24.2–26.4 described themselves as being neither overweight
nor obese, while around 25.8% of respondents perceived themselves as being
overweight, and a further 1.9% perceived themselves as obese, even though, by
Table 1. Schooling and knowledge scores by BMI and weight perceptions
N %
Years of 
schooling
% college 
graduates
Knowledge 
scores
Actual BMI categories
<24.2 (normal or below) 622 67.8 10.5 24.6 5.47
24.2–26.4 (overweight) 177 19.3 9.2 20.9 5.42
>26.4 (obesity) 119 15.4 7.5 7.6 4.56
Weight perceptions
Below or equal ideal weight (perceptions of 
normal weight or underweight)
469 51.1 9.1 17.9 5.01
Slightly overweight (perceptions of overweight) 361 39.3 10.6 25.8 5.64
Very overweight (perceptions of obesity) 88 9.6 10.6 25.0 5.69
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the strict definition, they were not. In other words, around 28% of all females who
were dissatisfied with their current weight believed that they were too heavy.
These results are generally consistent with the evidence found in the developed
countries (Fallon and Rozin, 1985; Sobal and Stunkard, 1989).
The Empirical Model and Results
The household production model introduced by Becker (1965) and Grossman
(1972) provided the conceptual framework for the economic analysis of health
inputs and outcomes (Pitt and Rosenzweig, 1985; Behrman and Deolalikar, 1988;
Variyam et al., 1996). The reduced-form demand function for health outcomes can
be written as: 
where Y is the health outcome measured as obesity, S is the level of education, K
is the level of obesity–disease knowledge, X is a vector of observable characteris-
tics and e represents the unobservable determinants of obesity. The vector of X
includes the incidence of exercise, smoking and drinking, the habit of eating
breakfast, fiber intake, sleep duration, employment status and occupation level.
Variable definitions and summary statistics are reported in Table 3. For the
model with BMI (the continuous variable) as the dependent variable, the ordinary
least squares (OLS) estimation method was adopted. The White (1980) heteroske-
dastic-consistent covariance matrix is used, since heteroskedasticity arises prima-
rily in the analysis of cross-section data (Greene, 1993). In the model with obesity,
the probit estimation method was adopted for the perception of obesity—or the
inaccurate perception (the binary variable) as the dependent variable.
Table 4 presents the results of the BMI and obesity regressions. The first three
columns report the OLS estimates of the BMI regressions, while the final
three columns report the probit estimates of obesity regressions. The first and
fourth columns provide the results of the regression with only the socio-demo-
graphic variables and parental characteristics as regressors. The second and fifth
columns provide the results of the regressions with the health knowledge vari-
able included. In the third and sixth columns, both health knowledge and health
behavior variables are included as regressors. As column 1 (or column 4) shows,
Y f S K e= ( , , , ) ( )X 1
Table 2. BMI and weight perceptions
Weight perceptions
Actual BMI categories
Below or equal ideal weight 
(perceptions of normal 
weight or underweight)
Slight overweight 
(perceptions of 
overweight)
Very overweight 
(perceptions of 
obesity)
<24.2 (normal or below) 368 237 17
(40.1%) (25.8%) (1.9%)
24.2–26.4 (overweight) 58 89 30
(6.3%) (9.7%) (3.3%)
>26.4 (obesity) 43 35 41
(4.7%) (3.8%) (4.5%)
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Table 3. Variable definitions and summary statistics
Variable Definition
Mean (standard 
deviation)
BMI and weight perceptions
Body mass index Weight divided by height squared (kg/m2) 23.18 (3.06)
Obesity 1 if respondent is obese, 0 otherwise 0.13 (0.34)
Perception of obesity 1 if respondent perceives herself as very 
overweight, 0 otherwise
0.19 (0.39)
Obese but not perceived obese 1 if respondent is obese but does not perceives 
herself as very overweight
0.09 (0.28)
Health knowledge The sum of correctly answered obesity–disease 
questions (range 0–10)
5.34 (1.74)
Sociodemographic variables
Age 50–59 1 if respondent aged 50–59, 0 otherwise 0.32 (0.47)
Age 60–69 1 if respondent aged 60–69, 0 otherwise 0.16 (0.36)
Age above 69 1 if respondent aged above 69, 0 otherwise 0.06 (0.24)
Junior high 1 if respondent’s education level is junior high 
school, 0 otherwise
0.15 (0.36)
Senior high 1 if respondent’s education level is senior high 
school, 0 otherwise
0.27 (0.44)
College 1 if respondent’s education level is junior 
college, university or graduate school, 0 
otherwise
0.22 (0.41)
Marital status 1 if respondent is married, 0 otherwise 0.73 (0.44)
Log personal income Log (personal monthly income) (NT$1000s) 2.46 (1.43)
Housewives 1 if respondent is a housewife or unemployed, 
0 otherwise
0.46 (0.50)
White-collared 1 if respondent is a white-collared worker, 0 
otherwise
0.19 (0.39)
Parental mortality and diseases
Father died 1 if respondent’s father has died, 0 otherwise 0.66 (0.47)
Mother died 1 if respondent’s mother has died, 0 otherwise 0.46 (0.50)
Father’s diseases Sum of eight diseases the respondent’s father 
has (range 0–8)
0.78 (1.09)
Mother’s diseases Sum of eight diseases the respondent’s mother 
has (range 0–8)
0.86 (1.17)
Health behaviors
Exercise 1 if respondent exercises more than once in the 
past week, 0 otherwise
0.28 (0.45)
Smoke 1 if respondent is a current smokers, 0 
otherwise
0.04 (0.20)
Drink 1 if respondent is an occasional or regular 
drinkers, 0 otherwise
0.10 (0.30)
Breakfast 1 if respondent eats breakfast every day, 0 
otherwise
0.57 (0.50)
Fiber intake 1 if respondent eats at least three plates of 
vegetables and two fruits every day, 0 
otherwise
0.35 (0.48)
Sleep Hours of sleep per day 7.60 (1.13)
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schooling has a statistically significant negative effect on obesity. As compared
with those with lower levels of education, senior high school and college gradu-
ates were less likely to be obese.7 This result is consistent with the findings in the
related literature, indicating that those with higher levels of education are more
efficient producers of health (i.e., they pursue a healthier lifestyle).
Column 2 (or column 5) shows that although there is a fall in the magnitude of
the senior high and college graduate dummies when the health knowledge vari-
able is included, it nevertheless remains statistically significant. This result indi-
cates that the effect of schooling (i.e., a reduction in the probability of being obese)
is not caused by individual differences in health knowledge. Indeed, since infor-
mation on the negative impacts of obesity is ubiquitous, it is not clear whether
there is a major information advantage to better educated women. However, a
negative schooling effect could still exist through other mechanisms such as
culture or social norms.
The significant negative correlation between health knowledge and obesity
suggests that the awareness of the obesity–disease relationship does reduce the
likelihood of obesity. These results are similar to the findings of Nayga (2000a,
2001) and provide support for the theory that the provision of diet–disease
knowledge is a useful tool with regard to reducing the incidence of obesity. The
BMI regressions indicate that older, married women appear to carry more excess
weight than young, single women, although the relationship between the two
variables and obesity is weakened in the obesity regressions. There is also
evidence of a negative income effect on obesity, but the variable is not statistically
significant.8 These results suggest, therefore, that in terms of the correlation with
health, schooling is more important than income.
Our results also support the inverse relationship between socio-economic
status and obesity among Taiwanese women, which is consistent with the
evidence found in the developed countries (Sobal and Stunkard, 1989; Stunkard
and Sørensen, 1993; Gutiérrez-Fisac et al., 1996; Young, 1996; Goodman, 1999).
With the exception of fiber intake, all the health behavior variables are insignifi-
cantly correlated with obesity; lower fiber intake is associated with both a higher
BMI level and obesity.9
Since the health knowledge variable is a potentially endogenous variable, an
instrumental variable method is also used to estimate the BMI and obesity regres-
sions. The socio-demographic variables, subjective health status, health behavior,
personal health history and the health history of the respondent’s father and
mother, are all treated as instruments for health knowledge. As predicted, those
females with higher levels of education were more likely to be aware of the asso-
ciation between obesity and disease, which is consistent with the findings of most
of the related studies (Kenkel, 1991; Hsieh et al., 1996; Variyam et al., 1996).
After treating the health knowledge variable as endogenous in the BMI and
obesity regressions, the effects of schooling on obesity nevertheless remain, which
suggests that the observed schooling–obesity correlation is due primarily to the
direct effects of schooling, rather than any specific effects of health knowledge.
The differences between these two specifications, based on the Hausman test, are
not statistically significant; therefore, health knowledge is not treated as an
endogenous variable. We do not report the instrumental variable estimation
results here, purely for the purpose of saving space.
Table 5 presents the results of the respondents’ perceptions of personal body
weight. The first two columns report the regressions on the perception of obesity,
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the second two columns report the regressions on those who are obese but have a
personal perception of not being obese, and the final two columns present the
regressions on those who are not obese, but have a personal perception of being
obese. Columns 1 and 2 show that health knowledge has an insignificantly posi-
tive effect on the perception of obesity. Female white-collar workers, and those
with junior high school education, are more likely to describe themselves as being
very overweight; however, there appears to be no substantial age difference
involved in people’s perception of obesity. The income effect is also quite small.
Similarly, fiber intake is negatively associated with the perception of obesity.
In the final four columns of Table 5, we further examine the individual charac-
teristics of inaccurate weight perceptions. The third and fourth columns show
that older women tend not to perceive themselves as obese, even in cases where
they clearly are. In contrast, those females educated to higher levels, and those
who are more aware of the health hazards of obesity, are less likely to make such
an incorrect judgment. In the final two columns of Table 5, the positive effect of
health knowledge and schooling on the binary dependent variable confirms our
previous findings that females with better schooling and higher knowledge are
more likely to perceive themselves as being obese even when they are not. It
appears that schooling may be related to obesity partly for reasons unrelated to
health concerns. One possible explanation is that the stigma attached to obesity
varies across socio-economic groups. Since the desire for an unrealistically slim
appearance has been promoted widely by the media and fashion industries, the
powerful societal pressure for slimness and the pervasive stigmatization are
somewhat stronger for educated women. Body weight may also be highly corre-
lated with self-esteem among educated women.10 This finding is consistent with
the evidence found in developed societies, which suggests a stronger relationship
between pressure for slimness and socio-economic status among women (Fallon
and Rozin, 1985; Sobal and Stunkard, 1989). These results continue to hold when
health knowledge is treated as an endogenous factor.
Table 6 reports the marginal effects of the key variables in Tables 4 and 5. The
marginal value for health knowledge in the obesity regression was about –2.4%.
Respondents with college education had a lower probability of being obese, by
around 10.2%, while those individuals who had a normal fiber intake reduced the
likelihood of being obese by around 5.4%. The marginal value of health knowl-
edge within the model with ‘not obese but perceived as obese’ as the dependent
variable was –0.7%, while college graduation raised the probability of a woman
perceiving herself as being obese, even if she was not, by around 4.3%.
Table 6. Marginal probabilities for key variables in probit models
Variable
Probit model Health knowledge College Food intake
Obesity −0.024 −0.102 −0.054
Perception of obesity 0.006 0.013 −0.035
Obese but not perceived as obese −0.017 −0.061 −0.021
Not obese but perceived as obese 0.007 0.043 −0.007
Note: The marginal effects are calculated from probit regressions with health knowledge and health
behavior variables presented in Table 4 and Table 5.
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To summarize, the results presented here are generally consistent with the
evidence found in the United States by Nayga (2000a, 2001). This study suggests
that highly-educated and highly-knowledgeable females are less likely to be
obese but more likely to perceive themselves as being obese even though
they may not be. In contrast, older women, with lower levels of education and
lower awareness of obesity–disease relationships, are more likely to perceive
themselves as not being obese even though they are. Among all of the health
behavior variables, fiber intake is found to be the most important determinant of
obesity.
Conclusions
This paper examines the individual characteristics of obesity, and the general
perception of obesity in Taiwan. Consistent with the findings in the developed
countries, in this study of Taiwanese women we find an inverse relationship
between socio-economic status and obesity. The probability of obesity is higher
among those who are married, among those with lower levels of education and
obesity–disease knowledge, and among those whose fiber intake levels are
lower.
These findings have important public health implications. According to a
nationally representative Nutrition Survey in Taiwan, the proportion of obese
Taiwanese women in 1996 was about 18%, while the prevalence of obesity among
Taiwanese women aged 40 years or older was about 21%. Since excess body
weight is closely associated with the incidence of many chronic diseases, such as
hypertension, cardiovascular diseases and diabetes mellitus, the incidence of
socio-economic differences in cases of obesity is likely to contribute to subsequent
inequalities in health. There is, therefore, a strong need for greater intervention, in
terms of education about ideal weight levels and obesity, which should be
targeted at females with a lower socio-economic status.
It is noteworthy that around 46% of women have inaccurate weight percep-
tions; of these, around 9% of respondents with a BMI greater than 26.4 do not
perceive themselves as being obese. There are also around 5% of the respon-
dents who perceived themselves as being obese, even though they are not.
Among all respondents with inaccurate perceptions of their personal body
weight, more than one-half of the group with a BMI that was either at, or below,
the normal range, described themselves as either overweight or obese. This indi-
cates that the pervasive stigma attached to obesity, which is common in the
developed nations, is also prevalent in Taiwanese society, where the general
perception of the ideal female figure is one of a woman who is significantly
slimmer than the theoretically constructed female, based on the clinical defini-
tion of the BMI.
From a policy standpoint, this means that public health information needs to
send out a clear message—that weight loss is not recommended for people of
normal weight, and that weight loss practices among normal-weight individuals
may expose them to unnecessary health risks. Furthermore, it is of considerable
interest to note that better-educated and highly-knowledgeable individuals are
more likely to perceive themselves as being obese, even when they are not. This
implies that the powerful societal pressure for slimness, as well as the pervasive
stigmatization, is relatively stronger for educated women, which is consistent
with the evidence found in the developed societies.
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Our study indicates that both schooling and health knowledge have strong
negative effects on obesity, with the results supporting the Grossman hypothe-
sis— that schooling has a direct positive effect on health through a reduction in the
prevalence of obesity. This implies that the effects of schooling on obesity cannot
be attributed solely to the differences in health knowledge among individuals.
The results also suggest that an increase in expenditure on general education
and the provision of diet–disease health knowledge could be regarded as an
appropriate policy for the effective reduction of obesity levels within society as a
whole. Although our findings are generated from a sample of females in Taiwan,
the results should serve as a useful benchmark for future studies aimed at assess-
ing obesity levels and general weight perceptions in other countries.
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Notes
1. One of the most striking facts about obesity in the medical literature is the inverse relationship
existing between obesity and socio-economic status among women in developed countries (Sobal
and Stunkard, 1989; Jeffery, 1996); furthermore, related studies have assessed socio-economic
status using a variety of indicators, most frequently income or education (Gutiérrez-Fisac et al.,
1996; Young, 1996; Molarius et al., 2000).
2. See Department of Health, Taiwan (2002) online (http://www.bhp.doh.gov.tw).
3. Cawley (2001) discussed the extent of reporting errors in weight and height in the National
Longitudinal Survey of Youth.
4. Kenkel (1991) used the number of illnesses the respondent correctly believes are related to ciga-
rette smoking and heavy drinking as measures of health knowledge. Following a similar
approach, Nayga (2000a, 2001) used diet–disease knowledge as a determinant of obesity.
5. For respondents who are retired workers, housewives or unemployed, we use monthly retirement
payment or income from family members as a proxy for personal income.
6. A number of studies highlight the concerns among women about being overweight. For example,
Fallon and Rozin (1985) found that college women in the United States judged their appearance as
being far heavier than their ideal appearance. Jeffery and French (1996) also showed that women
of lower socio-economic status expressed less concern about their weight. Jeffery et al. (1984) and
Biener and Heaton (1995) also suggested that a substantial proportion of normal-weight women
had been on weight-loss diets.
7. It is possible that schooling may be an endogenous variable; however, due to a lack of high-quality
instruments, we are unable to control for this issue of endogeneity.
8. In order to avoid the potential correlation between personal income and schooling, family income
during childhood is a better control in the BMI and obesity regressions; however, this variable is
not available in the survey. Since about 46% of the respondents were retired workers, housewives
or unemployed women, we used monthly retirement payment or income from family members as
a proxy for personal income. In this case, we can therefore say that personal income is measured
as family income.
9. The respective proportions of current smokers and occasional or regular drinkers in our sample
were only 4% and 10%, which may lead to a weaker association between the two health behavior
variables and obesity.
10. Harper (2000) suggested that social norms, with regard to whether one was considered over-
weight, are based on relative weight criteria. If better-educated women compare themselves with
other women with similar education levels, it is of little surprise that the highly educated are more
likely to perceive themselves as being obese, even though they are not.
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